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[ Abstract] Objective To investigate the role and mechanism of Vy4 T cells in impaired wound
healing of rapamycin-induced full-thickness skin defects in mice. Methods The experimental research
methods were applied. Eighty-six C57BL/6] male mice (hereinafter briefly referred to as wild-type mice)
aged 8—12 weeks were selected for the following experiments. Vy4 T cells were isolated from axillary lymph
nodes of five wild-type mice for the following experiments. Intraperitoneal injection of rapamycin for 42 mice
was performed to establish rapamycin-treated mice model for the following experiments. Eighteen wild-type
mice were divided into normal control group without any treatment, trauma only group, and trauma+CC
chemokine ligand 20 (CCL20) inhibitor group according to the random number table (the same grouping
method below), with 6 mice in each group. The full-thickness skin defect wound was made on the back of
mice in the latter two groups (the same wound model below), and mice in trauma+CCL20 inhibitor group
were continuously injected subcutaneously with CCL20 inhibitor at the wound edge for 3 days after injury.
Another 6 rapamycin-treated mice were used to establish wound model as rapamycin+trauma group. On post
injury day (PID) 3, the epidermal cells of the skin tissue around the wound of each trauma mice were
extracted by enzyme digestion, and the percentage of Vy4 T cells in the epidermal cells was detected by flow
cytometry. In normal control group, the epidermal cells of the normal skin tissue in the back of mice were
taken at the appropriate time point for detection as above. Five wild-type mice were used to establish wound
models. On PID 3, the epidermal cells were extracted from the skin tissue around the wound. The cell
populations were divided into Vy4 T cells, Vy3 T cells, and y8 negative cells by fluorescence-activated cell
sorter, which were set as Vy4 T cell group, Vy3 T cell group, and 3 negative cell group (with cells in each
group being mixed with B16 mouse melanoma cells), respectively. B16 mouse melanoma cells were used as
melanoma cell control group. The expression of interleukin-22 (IL-22) mRNA in cells of each group was
detected by real-time fluorescence quantitative reverse transcription polymerase chain reaction (RT-PCR),
with the number of samples being 6. Thirty rapamycin-treated mice were used to establish wound models,
which were divided into Vy4 T cell only group and Vy4 T cell+lL-22 inhibitor group performed with
corresponding injections and rapamycin control group injected with phosphate buffer solution (PBS)
immediately after injury, with 10 mice in each group. Another 10 wild-type mice were taken to establish
wound models and injected with PBS as wild-type control group. Mice in each group were injected
continuously for 6 days. The percentage of wound area of mice in the four groups was calculated on PID 1, 2,
3,4,5, and 6 after injection on the same day. Six wild-type mice and 6 rapamycin-treated mice were taken

respectively to establish wound models as wild-type group and rapamycin group. On PID 3, the mRNA and
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protein expressions of 1L-22 and CCL20 in the peri-wound epidermis tissue of mice in the two groups were
detected by real-time fluorescence quantitative RT-PCR and Western blotting, respectively. The Vy4 T cells
were divided into normal control group without any treatment and rapamycin-treated rapamycin group. After
being cultured for 24 hours, the mRNA and protein expressions of IL-22 of cells in the two groups were
detected by real-time fluorescence quantitative RT-PCR and Western blotting, respectively, with the number
of samples being 6. Data were statistically analyzed with independent sample ¢ test, analysis of variance for
repeated measurement, one-way analysis of variance, Bonferroni method, Kruskal-Wallis H test, and
Wilcoxon rank sum test. Results The percentage of Vy4 T cells in the epidermal cells of the skin tissue
around the wound of mice in trauma only group on PID 3 was 0.66% (0.52%, 0.81%), which was significantly
higher than 0.09% (0.04%, 0.14%) in the epidermal cells of the normal skin tissue of mice in normal control
group (Z=4.31, P<0.01). The percentages of Vy4 T cells in the epidermal cells of the skin tissue around the
wound of mice in rapamycinttrauma group and trauma+CCL20 inhibitor group on PID 3 were 0.25%
(0.16%, 0.37%) and 0.24% (0.17%, 0.35%), respectively, which were significantly lower than that in trauma
only group (with Z values of 2.27 and 2.25, respectively, P<0.05). The mRNA expression level of IL-22 of
cells in Vy4 T cell group was significantly higher than that in Vy3 T cell group, y3 negative cell group, and
melanoma cell control group (with Z values of 2.96, 2.45, and 3.41, respectively, P<0.05 or P<0.01).
Compared with that in wild-type control group, the percentage of wound area of mice in rapamycin control
group increased significantly on PID 1-6 (P<0.01), the percentage of wound area of mice in Vy4 T cell+
IL-22 inhibitor group increased significantly on PID 1 and PID 3-6 (P<0.05 or P<0.01). Compared with that
in rapamycin control group, the percentage of wound area of mice in Vy4 T cell only group decreased
significantly on PID 1-6 (P<0.05 or P<0.01). Compared with that in Vy4 T cell only group, the percentage of
wound area of mice in Vy4 T cell+IL-22 inhibitor group increased significantly on PID 3-6 (P<0.05 or P<
0.01). On PID 3, compared with those in wild-type group, the expression levels of IL-22 protein and mRNA
(with ¢ values of —7.82 and —5.04, respectively, P<0.01) and CCL20 protein and mRNA (with ¢ values of
—-7.12 and -5.73, respectively, P<0.01) were decreased significantly in the peri-wound epidermis tissue of
mice in rapamycin group. After being cultured for 24 hours, the expression levels of 1L-22 protein and
mRNA in Vy4 T cells in rapamycin group were significantly lower than those in normal control group (with ¢
values of —=7.75 and —6.04, respectively, P<0.01).
rapamycin may impair the CCL20 chemotactic system by inhibiting the expression of CCL20, leading to a

Conclusions In mice with full-thickness skin defects,

decrease in the recruitment of Vy4 T cells to the epidermis, and at the same time inhibit the secretion of
IL-22 by Vy4 T cells, thereby slowing the wound healing rate.
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